We solve the problem of determining the hyperbolic equation coefficient depending on two variables. Some additional information is given by the trace of the direct problem solution on the hyperplane x = 0. We estimate the stability of the solution of the inverse problem under study and prove the uniqueness theorem.
Statement of the problem and the main result
We consider the generalized Cauchy problem
where δ(t) is the Dirac delta function, δ (t) = (d/dt)δ(t), a(x, t) is a continuous function, s is a problem parameter, and u = u(x, t, s).
We pose the inverse problem as follows: it is required to find the potential a (x, t) if the values of the solution for x = 0 are known, i.e., if the function
is given.
Definition.
A function a(x, t) such that the solution of problem (1) corresponding to this function satisfies relation (2) is called a solution of inverse problem (1), (2).
The inverse problem posed in this paper is multidimensional, more precisely, two-dimensional. For the case where a(x, t) ≡ a(x), the solvability problems for different statements of problems close to (1), (2) were studied in [1] (Chap. 2) and [2] (Chap. 1). The solvability problems for multidimensional inverse problems were considered in [3]- [5] , where the local existence theorems were proved in the class of functions smooth in one of the variables and analytic in the other variables. In [6], the uniqueness theorem was proved for inverse problem (1), (2) by the method of a priori weight estimates. In this paper, we prove the global uniqueness and stability of the solution by reducing the inverse problem to a system of nonlinear integral equations. In this case, we assume that the function a(x, t) is even in x. Let We assume that f (t, s) ∈ C 1 t (Q T ) and f (+0, s) = 0 (here C 1 t (Q T ) is the class of functions continuous in s, continuously differentiable in t, and defined on Q T ). We let F denote the set of functions f (t, s) satisfying the above conditions. We also let A(a 0 ) denote the set of functions a(x, t) such that
for all (x, t) ∈ Ω T , where a 0 is a fixed positive constant. We now formulate the main results.
Then there is a positive number C depending on a 0 and T such that the estimate
holds.
Theorem 1 obviously implies the following uniqueness theorem for any T > 0.
Theorem 2. Let the functions
a i (x, t) ∈ C(Ω T ) and f i (t, s) ∈ F , i = 1, 2, have the same meaning as in Theorem 1. If, in addition, f 1 (t, s) ≡ f 2 (t, s) for (t, s) ∈ Q T , then a 1 (x, t) ≡ a 2 (x, t) for (x, t) ∈ Ω T .
Direct problem
We represent the solution of direct problem (1) as
s).
We substitute this expression in (1), take into account that δ(t − s − |x|)/2 satisfies the equation u tt − u xx = δ(x)δ (t − s) (in the generalized sense), and obtain the problem for the function v: 
